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and W. Day

Geochemical analyses of rock samples, taken during the
Conterminous United States Mineral Appraisal Projects
(CUSMAP) 1n the USGS International Falls and Roseau,
Minnesota 1°x2° topographic quadrangles, are given in this
report. Samples were collected from areas of outcrop which
mostly occur along the United States-Canada border, where
glacial deposits are relatively thin.

Diamond drill core was sampled mostly from areas
covered by glacial deposits, which constltuted more than 90
$ of the area contained within the two 19x2° quadrangles.
Several samples (CUS-series, see Table 2) were obtained
through a cooperative overburden drilling program with the
Minnesota Geological Survey. All remaining drill core
samples were obtained from the Minnesota Department of
Natural Resources Core Library (MDNR), Hibbing, Minnesota.
Drill core samples are numbered with the drill hole
identification numbers that correspond to those used by the
MDNR, followed by the depth of the sample. Further
information on these drill core can be obtained from the
MDNR.

Sampling

Outcrop samples were collected principally by W. Day
and K. Schulz (USGS) and drill core samples by W. Day and T.
Klein (USGS) from 1983-1986. Most of the samples in the
Rainy Lake area were collected by W. Day for an earlier
structural and petrologic study (see Day W.C., 1985, 1987,
and Day, in press). Weathering rinds from outcrop samples
were removed before analysis. Drill core was usually
sampled by halving or quartering short intervals (usually 6-
15 cm) using a diamond saw. Geochemical analyses reported
here are from all samples submitted before 10/86 for which
analyses were completed by 3/87. Supplemental results will
be reported in subsequent open file reports.

Sample Location
Samples locations were digitized using the Branch of

Central Mineral Resources digitizer (GTCO- Model 2436A) from
sites plotted on the USGS International Falls, Baudette,



Roseau, Grygla, and Upper Red Lake 1:100,000 USGS
intermediate~scale topographic maps. The locations are
reported to the nearest second of latitude and longitude.

Analytical Methods

Major elements were determined on most samples using
the rapid rock method (Jackson et. al., 1987) by F. Brown,
Z. Brown, and H. Smith. Approximately 10% of the total
number samples were analysed by J. Taggart, J. Ardith, J.
Bartel and K. Stewart for major elements by quantitative
Wavelength dispersive X-ray fluoresence (Taggart et. al.,
1987) as an internal check of the accuracy of the rapid rock
method. In most cases the comparison between the methods is
excellent. Loss on ignition was determined by F. Brown
using a gravimetric method (Jackson et. al., 1987). Total S
and CO, were determined by N. Rait and Z. Brown,
respec%ively, using a Leco SC-132 Sulfur analyser and
coulometric analyses respectively (Jackson et. al., 1987).

Most rare earth elements (REE) were determined using
inductively-coupled atomic emission spectrometry (ICP-AES)
plasma on solutions in which REE were preconcentrated with
an ion exchange resin (see Lichte et. al., 1987) by J.
Crock, K. Kennedy, and S. Wilson. Results from the ICP-AES
REE analyses were compared with Instrumental Neutron
Activation Analysis (INAA) for approximately 10% of the
samples analysed for REE. Agreement between the two methods
was excellent for most REE over a wide range of rock
compositions. INAA analyses were made by C. Palmer and G.
Wandless.

D.C. arc spectrographic analyses using an automated
scanning microphotometer for semiquantitative analyses of 64
elements (see Golightly et. al., 1987) were provided by Z.
Brown, C. Skeen, and W.B. Crandell.

Quantitative energy dispersive x-ray fluoresence
analyses (EDXRF) for 14 elements was provided by J. Jackson
using the Branch of Eastern Mineral Resources EDXRF.
Analyses were made from loose powder samples supported by a
thin mylar sheet using methods similar to those of Johnson
and King (1987). ’

Gold was determined by a combination of fire assay and
graphite furnace atomic absorption spectrometry (GFAAS) (see
Wilson et. al., 1987) to extend the detection limits to 0.01
ppm. Sample size was usually 10-15 g. Analyses were
provided by R. Moore.

Platinum group elements were also determined on a 10-15
g sample using a combined fire assay and GFAAS technique
(Wilson et. al., 1987) by N. Rait.

Data Tables
The data tables are organized by analytical method or

combination of analytical methods. Blanks represent
elements not determined. Sample numbers were retained in



all tables to allow an easy comparison between methods even
though some pages contain no data. Laboratory number (see
Tables la and 2a) are USGS laboratory identification
numbers.
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MAJOR CONSTITUENTS-WAVELENGTH DISPERSIVE XRF

GRAVIMETRIC, FIRE ASSAY-AA (AU)
AND MISCELLANEOUS ANALYSES

TABLE 1b
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MAJOR CONSTITUENTS BY RAPID ROCK METHODS (QUANTITATIVE ICP AND GRAVIMETRIC)

Table 2b
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MAJOR CONSTITUENTS BY RAPID ROCK METHODS (QUANTITATIVE ICP AND GRAVIMETRIC)

Table 2b

S102 % AL203 %FE203 % FEO % MGO % CAO % NA20 % K20 % H20+ % H20- % T102 % P205 % MNO % CO02 % LOI % TOTAL S¥% TOTAL CX%
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